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7KHSUREOHPDERXWWKHGLVWULEXWLRQRISURILWLQVXSSO\FKDLQFRRSHUDWLRQKDVEHHQZLGHVSUHDGO\FRQFHUQHGLQUHFHQW
\HDUV7KLVSDSHUIRUPXODWHVDQHYROXWLRQDU\JDPHPRGHORIWKHSURILWGLVWULEXWLRQLQVXSSO\FKDLQ8VLQJWKH0XOWL
$JHQW 6LPXODWLRQ WHFKQRORJ\ ZH DQDO\]H WKH LQIOXHQFHV RI WKH SURILW GLVWULEXWLRQ WR WKH OHYHO RI FRRSHUDWLRQ DQG
DYHUDJHLQGLYLGXDOLQFRPH7KHUHVXOWVVKRZWKDWLW¶VRQO\WKHSURILWGLVULEXWLRQFRHIILFLHQWLQWKHYLFLQLW\RIWKH
UDWLRRI FRRSHUDWLRQ FDQNHHS UHODWLYHO\KLJK OHYHO DQG WKH FKDQJHVRI DYHUDJH LQGLYLGXDO LQFRPH FDXVHGE\ FRVW
EHQHILWUDWLRDUHVPDOOHUWKDQE\NQRZOHGJHVSLOORYHUUHYHQXH
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,QRUGHU WRLPSURYH WKHRYHUDOOFRPSHWLWLYHQHVVUHGXFH WKHFRVWRISURGXFWLRQDQGPDNHMRLQWHIIRUWV
DJDLQVW RWKHU VXSSO\ FKDLQ FRPSHWLWLRQ WKH HQWHUSULVHV LQ WKH VXSSO\ FKDLQ FRRSHUDWH WRJHWKHU 6R WKH
FRPSHWLWLRQDPRQJHQWHUSULVHV WXUQV WR WKHFRPSHWLWLRQDPRQJVXSSO\FKDLQV 6XSSO\FKDLQ V\VWHP LVD
FRPSOH[ V\VWHP IXOO RI FRPSHWLWLRQ DQG FRRSHUDWLRQ0RUHRYHUZKDW WKH HQWHUSULVHV FRQFHUQ LQ VXSSO\
FKDLQ FRRSHUDWLRQ LV WKH GLVWULEXWLRQ RI SURILW>@ ,Q UHFHQW \HDUV WKH SUREOHP DERXW WKH GLVWULEXWLRQ RI
SURILWLQWKHVXSSO\FKDLQFRRSHUDWLRQKDVEHHQZLGHVSUHDGO\FRQFHUQHGE\VFKRODUV>@7KHVXFFHVVIXO
FRRSHUDWLRQ EHWZHHQ HQWHUSULVHV GHSHQGV RQ WKH SURILW GLVWULEXWLRQ PHFKDQLVP WR D ODUJH H[WHQW
/LWHUDWXUH>@HVWDEOLVKHGDJDPHPRGHRISURILWGLVWULEXWLRQIRUWKHVXSSOLHUDQGUHWDLOHUDQGSURSRVHGDQ
RSWLPDOYDOXHRIVKDULQJUDWLRIRUWKHZKROHVXSSO\FKDLQDQGJDYHDSUHIHUUHGLQWHUYDOIRUWKHVXSSOLHUDQG
UHWDLOHU/LWHUDWXUH>@ SURSRVHGDQ UHYHQXHVKDULQJ FRQWUDFW LQ D VXSSO\ FKDLQPRGHO%\PRGXODWLQJ WKH
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PRGHOSDUDPHWHUV WKH UDWLRQDO DOORFDWLRQRIFRUSRUDWHSURILW FDQEHDFKLHYHG/LWHUDWXUH>@ DQDO\]HG WKH
HIIHFW RI SURILW GLYLVLRQ E\ WKH JDPH WKHRU\ RI 6WDFNHOEHUJPRGHO DQG LW VKRZHG WKDW WKH UHWDLOHUV DQG
PDQXIDFWXUHUV VKRXOG IROORZ WKHSULQFLSOHRIRISURILWGLVWULEXWLRQ/LWHUDWXUH >@DOVRH[SORUHG WKH
SUREOHPRIWKHVXSSO\FKDLQSURILWGLVWULEXWLRQLQGLIIHUHQWSRLQWRIYLHZV
$WSUHVHQWWKHUHVHDUFKHVRQWKHSURILWGLVWULEXWLRQRIVXSSO\FKDLQFRRSHUDWLRQDUHIRFXVRQWKHSXUH
TXDOLWDWLYH DQDO\VLV DQG WKH TXDQWLWDWLYH DQDO\VLV $OWKRXJK TXDOLWDWLYH DQDO\VLV FDQ UHIOHFW RQ WKH GHHS
XQGHUVWDQGLQJ DERXW WKH SURILW GLVWULEXWLRQ RI VXSSO\ FKDLQ FRRSHUDWLRQPHUHO\ VXEMHFWLYH DQDO\VLV ZLOO
OHDGWRRQHVLGHGHPSKDVLVRQDFHUWDLQIDFWRUDQGFDQQRWH[SODLQWKHPHFKDQLVPRIWKHSURILWGLVWULEXWLRQ
RI VXSSO\ FKDLQ FRRSHUDWLRQ RQ PLFURRSHUDWLRQ $OWKRXJK WKH SXUHO\ TXDQWLWDWLYH DQDO\VLV LV DEOH WR
H[SODLQ LWV LQWHUQDORSHUDWLRQPHFKDQLVPRQPLFUR LWRIWHQFDQQRWSURYLGHPDFURVFRSLFDQDO\VLV IRU WKH
SURILWGLVWULEXWLRQRIVXSSO\FKDLQFRRSHUDWLRQ)XUWKHUPRUHWKHH[LVWLQJUHVHDUFKVPDLQIRFXVRQRQHRII
JDPHSUREOHPEXWWKHUHDUHPDQ\RSSRUWXQLWLHVIRUUHSHDWHGJDPHVEHWZHHQHQWHUSULVHVRQVXSSO\FKDLQ
(YHQ LI D SDUWLFXODU DVSHFW RI WKH FRRSHUDWLRQ HQGV RWKHU FRRSHUDWLRQ H[LWV 6R WKH JDPH RI WKH SURILW
GLVWULEXWLRQRIVXSSO\FKDLQFDQEHVHHQDVDUHSHDWHGJDPHZLWKXQOLPLWHGQXPEHU
'LIIHUHQWIURPSUHYLRXVZRUNVZKLFKIRFXVRQWKHVLPSOH[TXDOLWDWLYHDQDO\VLVRUTXDQWLWDWLYHDQDO\VLV
HYROXWLRQDU\JDPHPRGHORIWKHSURILWGLVWULEXWLRQRIVXSSO\FKDLQLVIRUPXODWHGLQWKLVSDSHU8VLQJ0XOWL
$JHQW 6LPXODWLRQ WHFKQRORJ\ ZH DQDO\]H WKH LQIOXHQFHV RI WKH SURILW GLVWULEXWLRQ WR WKH OHYHO RI
FRRSHUDWLRQDQGDYHUDJHLQGLYLGXDOLQFRPH
7KHJDPHPRGHORISURILWGLVWULEXWLRQLQVXSSO\FKDLQ
&RQVLGHUWKHUHDUHPDQ\VXSSOLHUVDQGPDQXIDFWXUHUV LQ WKHVXSSO\FKDLQIRUSURGXFWLRQFRRSHUDWLRQ
ZHFDOOWKHPDVVXSSOLHUJURXSDQGPDQXIDFWXUHUJURXS6XSSRVLQJWKDW$%DUHWZRHQWHUSULVHVEHORQJLQJ
WR WKH VXSSOLHU JURXS DQGPDQXIDFWXUHU JURXS UHVSHFWLYHO\$QG DVVXPLQJ WKDW HQWHUSULVH$DQG%KDYH
RQO\WZRNLQGVRIVWUDWHJLHVFRRSHUDWLRQVWUDWHJ\&DQGQRQFRRSHUDWLRQVWUDWHJ\'0LV WKHWRWDOQHW
LQFRPHRIFRSURGXFWLRQ&LVWRWDOFRVWIRUWKHFRSURGXFWLRQDQG,GHQRWHVWKHWRWDONQRZOHGJHVSLOORYHU
UHYHQXH LQ WKH SURFHVV RI FRRSHUDWLRQ EHWZHHQ HQWHUSULVHV 6XSSRVH SURILW GLVWULEXWLRQ FRHIILFLHQW LV λ
λ3 &0 LQGLFDWHV WKH FRVWEHQHILW UDWLR 3 LV XVHG WR PHDVXUH WKH FRVW RI XQLW UHYHQXH
VSHQGHG$QGIRUERWKHQWHUSULVHVZHIXUWKHUDVVXPHWKDWZKHQWKHFRVWRIFRSURGXFWLRQWKH\SD\LVPRUH
WKHNQRZOHGJHVSLOORYHULVPRUHDQGWKHHYHQWXDOO\GLVWULEXWHGSURILWLVPRUH
,QWKHLQFRPHPDWUL[WKHRULJLQDOJDLQVDUHZKHQQHLWKHURIHQWHUSULVHVFRRSHUDWH,IERWKHQWHUSULVHV
FRRSHUDWHWKH\FDQJHWSURILWRIFRRSHUDWLRQLQDFFRUGDQFHWRWKHGLVWULEXWLYHFRHIILFLHQWLQDGGLWLRQWRWKH
RULJLQDOSURILW,IRQHFRRSHUDWHVEXWDQRWKHUEHWUD\VWKHFRRSHUDWLYHHQWHUSULVHSD\VSURGXFWLYHFRVWEXW
LW
VSDUWQHUJHWVVSLOORYHUEHQHILWVZLWKRXWSD\LQJDQ\SURGXFWLYHFRVW7KHUHIRUH WKHJDPHPRGHORIFR
SURGXFWLRQEHWZHHQWKHVXSSOLHUDQGWKHPDQXIDFWXUHULVVKRZQDVWKHIROORZLQJWDEOH
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6XSSOLHU
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6LPXODWLRQRISURILWGLVWULEXWLRQLQVXSSO\FKDLQ
$ 'HVLJQRIWKH$OJRULWKP
8VLQJ 0XOWL$JHQW PRGHOLQJ DQG VLPXODWLRQ PHWKRG ZH EXLOG D YLUWXDO HQYLURQPHQW V\VWHP IRU
VLPXODWLRQDQDO\VLV7KHPRGHODQGDOJRULWKPDUHDVIROORZV
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,QLWLDO6HWWLQJV&RQVLGHULQJWKHWZRGLPHQVLRQDOJULGQHWZRUNZLWKSHULRGLFERXQGDU\ZKRVHVL]H
LV×(DFKLQGLYLGXDORIVXSSOLHUJURXSDQGPDQXIDFWXUHUJURXSRFFXSLHVRQHQRGHRIJULGLQLWLDOO\
7KHPHPEHUVRIVXSSOLHUJURXSDQGPDQXIDFWXUHUJURXSDUHUDQGRPO\GLVWULEXWHGZLWKHTXDOSUREDELOLW\
,QHDFKJURXSWKHLQGLYLGXDOVZKRWDNHWKHVWUDWHJ\&DQGVWUDWHJ\'DUHUDQGRPO\GLVWULEXWHGZLWK
HTXDOSUREDELOLW\
&DOFXODWLRQRILQGLYLGXDOLQFRPH5HVWULFWLQJHYHU\LQGLYLGXDORQO\JDPHVZLWKWKHHLJKWQHLJKERUV
EHORQJLQJ WRDQRWKHUJURXSDURXQG LWVHOI LQ WKHHQWLUHFRXUVHRI WKHJDPH6HW WKH WRWDO LQFRPHRIHDFK
LQGLYLGXDOLV
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ZKHUH.LM LV WKH LQFRPH RI WKH LQGLYLGXDO L JDPLQJ ZLWK LQGLYLGXDO M $QGΩL LV WKH VHW RI WKH HLJKW
QHLJKERUVEHORQJLQJWRDQRWKHUJURXS
6HOHFWJDPHQHLJKERUV&KRRVHRQHRI WKHHLJKWQHLJKERUVEHORQJLQJ WRDQRWKHUJURXSDURXQG WKH
HDFK LQGLYLGXDO UDQGRPO\DV OHDUQLQJQHLJKERUV ,I WKHUHDUHQRQHLJKERUVHOLJLEOHNHHSLQJ WKH VWUDWHJ\
XQFKDQJHG
6WUDWHJ\XSGDWH%HFDXVHWKHSXUSRVHWKDWDOOWKHLQGLYLGXDOVSXUVXHLVKLJKHUSURILWWKHKLJKLQFRPH
LQGLYLGXDOLVPRUHHDVLO\LPLWDWHGE\RWKHULQGLYLGXDOVLQWKHFRXUVHRIWKHJDPH$FFRUGLQJO\WKHXSGDWH
UXOHRILQGLYLGXDO
VVWUDWHJ\LVDVIROORZV>@
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ZKHUHSLM LV WKHSUREDELOLW\RIWKHLQGLYLGXDOLDGRSWLQJWKHVWUDWHJ\RIHQWHUSULVHM8LDQG8MDUHWKH
SURILW RI LQGLYLGXDO L DQG M UHVSHFWLYHO\ 7KH N FKDUDFWHUL]HV WKH QRLVH LQWURGXFHG WR SHUPLW LUUDWLRQDO
FKRLFHV WKDW LV WKH VWUDWHJ\ RI LQGLYLGXDO ZLWK KLJK SURILW LV UHDGLO\ DGRSWHG EXW WKHUH LV D VPDOO
SUREDELOLW\WRVHOHFWWKHVWUDWHJ\RIRQHZLWKORZSURILW,QIROORZLQJVWXGLHVZHIL[WKHYDOXHRINWREH

:HFDQREVHUYHPDQ\VLJQLILFDWLYHUHVXOWVE\UHSHDWLQJWKHDERYHVWHSVZKHQWKHSDUDPHWHUVDUHJLYHQ
% 7KH$QDO\VLVRI5HVXOWV
,QWKHIROORZLQJH[SHULPHQWWKHWLPHVRIJDPHLVDQGZHWDNHWKHDYHUDJHYDOXHRIODVWVWHS
DVWKHUHVXOWRIRQFHH[SHULPHQW(DFKGDWDSRLQWUHVXOWVIURPDQDYHUDJHYDOXHRIVLPXODWLRQVIRUWKH
VDPHSDUDPHWHUV
6HW3 UHVSHFWLYHO\ZKHQ0 , 7KHWUHQGRIWKHFRRSHUDWLYHUDWLRRIWZRJURXSVFKDQJLQJ
ZLWK WKHSURILWGLVWULEXWLRQ FRHIILFLHQWλ LV VKRZQ LQ)LJ $VFDQEH VHHQ IURP WKH)LJZLWK WKHλ
LQFUHDVLQJERWKWKHFRRSHUDWLYHUDWLRVRIVXSSOLHUJURXSDQGWKHPDQXIDFWXUHUJURXSLQFUHDVHDWILUVWDQG
WKHQGHFUHDVHWKURXJKWKHSURFHVV$QGZKHQλLVLQWKHYLFLQLW\RIWKHUDWLRRIFRRSHUDWLRQUHDFKHGD
UHODWLYHO\KLJKOHYHO7KHSURILWGLVWULEXWLRQFRHIILFLHQWZKLFKLVDEOHWRPDLQWDLQERWKVLGHVWRUHDFKDKLJK
UDWLR RI FRRSHUDWLRQ LV EHWZHHQ  WR  7KLV VKRZV WKDW WKH SURILW GLVWULEXWLRQ VKRXOG EH UHODWLYHO\
EDODQFHGEHWZHHQ WKH WZRHQWHUSULVHVRIFRSURGXFWLRQZKLFKUHTXLUHVFRRSHUDWLYHHQWHUSULVHVVKDOOEHDU
WKHUHODWLYHO\EDODQFHGFRVWRISURGXFWLRQ ,QDGGLWLRQZKHQ3   WKH UDWLRRIFRRSHUDWLRQRI WKH WZR
HQWHUSULVH JURXSV LV KLJKHU WKDQ WKH VLWXDWLRQ RI3   7KLV LV EHFDXVHZKHQ3 LQFUHDVHV WKH FRVW RI
FRRSHUDWLRQ LQFUHDVHV DQG WKH FRRSHUDWLYH LQFRPH GHFUHDVHV ZKLFK LV QRW FRQGXFLYH WR HQFRXUDJLQJ
HQWHUSULVHVWRFRRSHUDWHLQSXUVXLWRIKLJKSURILW$WWKHVDPHWLPHWKHLQFUHDVHRI3KDVDOVRLQFUHDVHGWKH
ORVVHV RI FRVW DQG NQRZOHGJH VSLOORYHU RI WKH FRRSHUDWLYH HQWHUSULVHV 6R PRUH HQWHUSULVHV WDNH WKH
XQFRRSHUDWLYHDWWLWXGHZKHQ3 LVELJ%XWRQWKHZKROHWKRXJKWKH3LPSDFWVWKHUDWLRRIFRRSHUDWLRQ LW
KDVOLWWOHHIIHFWZKHQWKHSURILWGLVWULEXWLRQFRHIILFLHQWLVLQWKHYLFLQLW\RI%RWKWKHHQWHUSULVHJURXSV
FDQPDLQWDLQKLJKUDWLRRIFRRSHUDWLRQDWWKLVYDOXH
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,Q)LJWKHFRRSHUDWLYHUDWLRRIWZRJURXSVLVSORWWHGDJDLQVWWKHWKHSURILWGLVWULEXWLRQFRHIILFLHQWIRU
GLIIHUHQWYDOXHVRI, ZKHQ0 DQG3 )LJVKRZVWKDWZKHQWKHVSLOORYHUNQRZOHGJHFKDQJHV
IURPWRERWKWKHJURXSV
FRRSHUDWLYHUDWLRVGHFOLQH7KLVLQGLFDWHVWKDWWKHUDWLRRIFRRSHUDWLRQLV
DIIHFWHGE\WKHNQRZOHGJHVSLOORYHUUHYHQXHJUHDWO\,WLVEHFDXVHWKDWWKHLQFUHDVHRINQRZOHGJHVSLOORYHU
UHYHQXH SURPRWHV WKH LQWHUHVW WHPSWDWLRQ RI VSHFXODWLYH HQWHUSULVHV:KHQ LQGLYLGXDO WDNHV WKH
XQFRRSHUDWLYH DWWL WXGH L W  FRXOG  REWDLQ PRUH VSLOORYHU  EHQHIL WV RI WKH WHFKQRORJ\ DQG
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
)LJXUH7KHLPSDFWRIλRQWKHUDWLRRIFRRSHUDWLRQXQGHUGLIIHUHQW,
LQIRUPDWLRQ WKURXJK LQIRUPDWLRQVKDULQJ DQG RWKHU FKDQQHOV ZLWKRXW WKH FRVW RI LQSXWV %\ IXUWKHU
REVHUYDWLRQZH ILQG WKDWZKHQ WKHGLVWULEXWLRQFRHIILFLHQW LV IDUDZD\ IURP WKHUDWLRRIFRRSHUDWLRQ
GHFOLQHVREYLRXVO\$QGZKHQ, ERWKJURXSVFDQPDLQWDLQDKLJKHUFRRSHUDWLYHUDWLRLQDODUJHUUDQJH
RIλ%XWZKHQ, RQO\λLQWKHYLFLQLW\RIFDQNHHSWKHUHODWLYHO\KLJKOHYHORIELODWHUDOFRRSHUDWLYH
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
UDWLR7KHUHIRUHZKHQWKHEHQHILWVRINQRZOHGJHVSLOORYHULVODUJHLWLVRXJKWWRSD\PRUHDWWHQWLRQWRVHHN
DSDUWQHUZKRKDVWKHVDPHSRZHUDQGFDQEHDUWKHFRVWRIFRSURGXFWLRQDYHUDJHO\
6HW3 UHVSHFWLYHO\ZKHQ0 , 7KHWUHQGRIWKHDYHUDJHLQGLYLGXDOLQFRPHFKDQJLQJZLWK
WKHSURILWGLVWULEXWLRQFRHIILFLHQWLVVKRZQLQ)LJ$QGIRUGLIIHUHQWYDOXHVRI, ZKHQ0 DQG
3 WKHDYHUDJHLQGLYLGXDOLQFRPHLVSORWWHGDJDLQVWWKHSURILWGLVWULEXWLRQFRHIILFLHQWLQWKH)LJ$V
FDQEHVHHQIURP)LJDQG)LJDORQJZLWKWKHLQFUHDVLQJRIλWKHDYHUDJHLQGLYLGXDOLQFRPHLQFUHDVHV
DWILUVWDQGWKHQGHFUHDVHVWKURXJKWKHSURFHVV$QGDVWKH3RU,LQFUHDVHVWKHDYHUDJHLQGLYLGXDOLQFRPH
UHGXFHV WRYDU\LQJGHJUHHV$OWKRXJK WKHDYHUDJHLQGLYLGXDO LQFRPHKDVUHDFKHG WKHKLJKHVW OHYHOLQ WKH
YLFLQLW\RIλ LQERWK)LJDQG)LJLWLVFOHDUWKDWWKHFKDQJHVRIDYHUDJHLQGLYLGXDOLQFRPHFDXVHG
E\3DUHVPDOOHUWKDQE\,
        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)LJXUH7KHLPSDFWRIλRQWKHDYHUDJHLQGLYLGXDOLQFRPHXQGHUGLIIHUHQW,
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&RQFOXVLRQV
7KLVSDSHUIRUPXODWHVDQHYROXWLRQDU\JDPHPRGHORIWKHSURILWGLVWULEXWLRQLQVXSSO\FKDLQ8VLQJWKH
0XOWL$JHQW 6LPXODWLRQ WHFKQRORJ\ ZH DQDO\]H WKH LQIOXHQFHV RI WKH SURILW GLVWULEXWLRQ WR WKH OHYHO RI
FRRSHUDWLRQ DQG DYHUDJH LQGLYLGXDO LQFRPH7KURXJK DQDO\VLVZH ILQG WKDWZKHQ WKH SURILW GLVWULEXWLRQ
FRHIILFLHQWLVLQWKHYLFLQLW\RIWKHFKDQJHVRIDYHUDJHLQGLYLGXDOLQFRPHFDXVHGE\FRVWEHQHILWUDWLR
DUH OHVV WKDQ E\ NQRZOHGJH VSLOORYHU EHQHILWV :KHQ WKH NQRZOHGJH VSLOORYHU LV VPDOO WKH SURILW
GLVWULEXWLRQFRHIILFLHQWFDQEHDGMXVWHGLQDZLGHUDQJHWRPDLQWDLQWKHUDWLRRIFRRSHUDWLRQ$QGWKHQWKH
SURILW GLVWULEXWLRQ FRHIILFLHQWV FDQ EH DGMXVWHG UDWLRQDOO\ WKURXJK WKH FRRSHUDWLRQ SUHQHJRWLDWLRQV
DFFRUGLQJWRDYDULHW\RIRWKHUIDFWRUVWKDWDIIHFWFRRSHUDWLRQ%XWZKHQWKHNQRZOHGJHVSLOORYHULVODUJH
WKH GLVWULEXWLRQ RI SURILW VKRXOG EH EDODQFHG DV IDU DV SRVVLEOH 7KDW LV WR VD\ WKH SURILW GLVWULEXWLRQ
FRHIILFLHQWVKRXOGEHDERXWRWKHUZLVHLWZLOOOHDGWRDVXEVWDQWLDOGHFOLQHRIWKHUDWLRRIFRRSHUDWLRQDQG
ZLOOUHVXOWLQFRRSHUDWLRQFDQ
WEHUHQHZHG,QDGGLWLRQWKLVSDSHUDOVRSRLQWVRXWWKDWLQRUGHUWRPDLQWDLQD
VWDEOH FRRSHUDWLRQ LQ WKH VXSSO\ FKDLQ HQWHUSULVHV VKRXOG ILQG D SDUWQHU ZKR ZLOO EHDU WKH FRVW RI FR
SURGXFWLRQDYHUDJHO\
$FNQRZOHGJPHQW
7KLVZRUNLVVXSSRUWHGE\7KH)RXQGDWLRQRI:XKDQ8UEDQ&LUFOH$VVRFLDWLRQXQGHU*UDQW
<RXWK6FLHQFH)RXQGDWLRQRI+XEHL8QLYHUVLW\RI(FRQRPLFVXQGHU*UDQW;-
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